A 63-year-old male patient visited our hospital with a right incidental renal tumor, which was found by ultrasonography for the follow-up study of chronic hepatitis B virus infection and diabetes mellitus. Consecutive computed tomography revealed a right renal tumor and two left adrenal tumors. Further systemic imaging study and hormonal examination suggested one right renal cell carcinoma and left adrenal metastases. We performed right nephrectomy and left adrenalectomy. The pathological diagnoses of all resected tumors were renal cell carcinoma. The patient has been in good health without any recurrence for 12 months since the operation. In patients with renal cell carcinoma, contralateral adrenal metastasis is usually associated with multiple metastases to other organs. There are a few cases of solitary and synchronous contralateral adrenal metastasis in the English literature. To our knowledge, this is the first report of a case of renal cell carcinoma with double synchronous contralateral adrenal metastases.
Renal cell carcinoma (RCC) can metastasize to almost every organ, including the lungs, liver, kidneys, bones, and brain [1] . Whereas metastasis of RCC to different sites is common, contralateral adrenal metastasis is remarkably rare [2] . There are a few cases of solitary and synchronous contralateral adrenal metastasis in the English literature [3, 4] , but there are no reports on double synchronous contralateral adrenal metastases with primary RCC. Herein, we report one such exceptional case along with a discussion of the literature.
CASE REPORT
A 63-year-old male patient was regularly followed up because of chronic hepatitis B virus infection and diabetes mellitus. His history of present illness was a right incidental renal tumor that was found by ultrasonography (US). He had no other past history or family history. Abdominal and pelvic computed tomography (CT) revealed a 50x45 mm right renal tumor with an indistinct border.
The right renal contour was smooth, and there was no extrusion by the tumor. The CT images also revealed two left adrenal tumors (20x15 mm and 15x10 mm) (Fig. 1A) . By enhanced CT (dynamic study) with the use of contrast material, the right renal tumor was heterogeneously enhanced and the degree of enhancement was weaker than the normal renal parenchyma in the early phase. The tumor showed mild wash-out in the delayed phase (Fig. 2B) . We also found right renal venous invasion by the tumor (Fig. 2A) . The two left adrenal tumors demonstrated the same enhanced pattern as the right renal tumor (Fig. 1B  and 1C ). In the present case, the differential diagnoses of the right renal tumor on the basis of the CT findings included RCC, transitional cell carcinoma, malignant lymphoma, and metastasis. In addition, the left adrenal tumors were suspected to be metastases, adenomas, or pheochromocytomas. Including hormonal examination, laboratory data were normal except for an elevated HbA1c 
FIG. 2.
Preoperative contrast-enhanced CT images of the right renal tumor. The tumor was heterogeneously enhanced, and the degree of enhancement was weaker than the normal renal parenchyma in the early phase (A). The tumor showed mild wash-out in the delayed phase (B). We also found right renal venous invasion (A).
sions had been pointed out during the patient's past periodic checkups, including CT and US. Consequently, we clinically diagnosed right RCC and left adrenal metastases. Before the operation, 123 I-MIBG scintigraphy revealed no uptake in the left adrenal region and we ruled out pheochromocytoma. Later, we performed right nephrectomy and left adrenalectomy. Macroscopically, the size of the right renal tumor was about 50x45 mm and the sizes of the left adrenal tumors were 18x15 mm and 15x10 mm (Fig. 3 ). All were yellowish-white tumors. Pathological examination revealed that the tumor form was alveolar growth and there were many atypical cells that were composed of swelling nuclei in the clear cytoplasm. The tumor was diagnosed as RCC of the clear cell type (Fig. 4) . Right renal venous invasion was also identified, but there was no lymphoid invasion. The pathological diagnosis of the resected left adrenal tumors was also RCC. Since the operation, the patient has been in good health without any recurrence for 12 months.
DISCUSSION
About 25% of patients with RCC show evidence of metastasis at the time of presentation [5, 6] . The lungs, bone, lymph node, and liver are the major sites of metastatic spread [1] . It is said that the adrenal gland is the fifth organ to be metastasized [7] . Malignant involvement of the ipsilateral adrenal gland is noted in only 1.2% to 10% of cases [8, 9] . Moreover, contralateral adrenal involvement by RCC is extremely rare. To study the frequency of metastasis in patients with RCC, Saitoh et al conducted autopsies in 1,828 patients [2] . They reported that solitary and synchronous contralateral adrenal metastases were seen in 0.19% of the patients [2] . In 2003, Lau et al described that the type of RCC that metastasized to the contralateral adrenal gland was only the clear cell type [1] . The biological mechanism of adrenal metastasis from contralateral RCC is not clear. Contralateral adrenal metastasis of RCC is thought to occur via the hematogeneous route, as is the case for other organ metastases. Some studies reported that the adrenal gland was suggested to have a higher affinity for the spread of RCC than other organs because contralateral adrenal metastasis occurred. Zornoza et al mentioned that the abundant blood flow and sinusoidal structure of the adrenal gland may affect this unique metastasis [10] .
Concerning adrenal tumors, it is said that 50% to 75% of incidental adrenal tumors in oncology patients are metastases and 30% to 50% are nonfunctional adenomas. To distinguish a benign adenoma from a malignant adrenal mass, it is necessary to first identify the presence of fat in the tumor by nonenhanced CT or magnetic resonance imaging (in/opposite phase). Second, a CT protocol to evaluate the wash-out rate of contrast media in an adrenal mass may be useful.
In about one-third of RCC patients with isolated adrenal metastasis, surgical resection of the adrenal metastasis leads to an apparently curative outcome. In general, RCC patients with a solitary metastasis survive significantly longer than do those with multiple metastases. Complete resection of the primary renal and metastatic adrenal tumors should be the most important clinical treatment in cases such as this case.
To our knowledge, we are the first to report a case of RCC with double synchronous contralateral adrenal metastases. In cases of a unilateral renal tumor and contralateral adrenal tumor, this unique pathological state should be considered.
